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$1. INTRODUCTION 
SUPPOSE that 5 is an orthogonal n plane bundle over a finite complex B. Denote its associated 
bundle of k-frames by ck and let q: & -+ t1 send a k-frame to its last vector. In [3], 
James defines a cross section to q as an Ak-structure on [ and studies the question as to when 
an element x E Z%(B) is represented by a bundle which admits such a structure. One of the 
results of [3] is to characterize such elements when k = 2. In this paper we will generalize 
James’ characterization to arbitrary k. 
To formulate our main result let 
T,: z(B) + %(B A Pk) 
denote the homomorphism x + x O(q) where q is the nontrivial line bundle over (k - l)- 
dimensional real projective space Pk, and let J denote the usual homomorphism. We will 
prove. 
THEOREM 1.1. Suppose B is a jinite complex. An element x E K-O(B) is represented by a 
bundle with an A,-structure if and only ifJT,(x) = 0. 
This is precisely James’ result when k = 2. 
When B is a point the question of an A,-structure on 5 reduces to whether S”-’ has 
(k - I)-independent vector fields. Atiyah [l] reduces this latter question to one of deter- 
mining the order a, of the group J(Pk). Our proof of (1.1) can be described roughly as a 
generalization of Atiyah’s reduction to bundles over an arbitrary finite complex B. 
We will consider here only real vector bundles although the same techniques lead to a 
similar theorem in the complex and quaternionic case. 
$2. HOMOTOPY EXTENSION PROPERTIES 
When we speak of a pair (X, A) it is understood that A is closed in X. In the following 
lemma suppose that X and A have the homotopy type of a CW-complex and that (X, A) 
has the homotopy extension property. 
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